Introduction
Isotopically enriched Si opens new spectroscopic possibilities by eliminating inhomogeneous broadening. 
Experimental Method
Fourier Transform Spectroscopy
• Bomem DA8 Fourier-transform spectrometer.
• Resolution: 0.0024 cm −1
(boxcar truncation), verified to be better than 0.007 cm Deep Double Donor Sulfur
Valley-orbit splitting of 6-fold degenerate 1s ground state together with spin-valley splitting leads to Γ 7 , Γ 8 splitting of the 1s(T 2 ) transition. Γ 7 is 100% Lorentzian/ lifetime limited, inhomogeneous isotope broadening is completely removed [5] . S + 1s(T 2 ) Γ 7 is the narrowest donor/acceptor absorption line in silicon to date. 22 × narrower than in previous S spectra [4] ; 2 × narrower than in previous P and B spectra [6] Si-and S-Isotope Shifts , confirming the unusual isotope shift for this transition first reported by [4] .
Dependence of the binding energy on 0 and m * [7] and Si nearest-neighbour effects causes energy shift.
Res < 0.500 cm , confirming the normal sign of the ground state isotope shift [8] also seen for B in Si [5, 7] . Si samples are seen for S 0 1s(T 2 ) and p-states, similar to B and P [6] . They are possibly due to unresolved nearest neighbour structure. 
